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IN THE CLAIMS 



Please cancel claims 1-84 and replace with the following new claims 85-133: 



1-84. 



(Cancelled) 



85. 



(New) A system for inspecting an item, comprising: 



a) 



a radiation source emitting a plurality of photons; 



b) a plurality of radiation detectors positioned to receive radiation from the radiation 
source after the radiation interacts with the item and to produce a pulse in response to 
a photon, each of the radiation detectors having a scintillating member and a light 
detector with a solid state element positioned to receive light from the scintillating 
member; 

c) a conveyance system for providing relative motion between the item and the path of 
radiation from the radiation source; 

d) a plurality of channels, each channel having: 

i) an input connected to an output of a respective radiation detector, and 

ii) an output representative of a number of pulses produced by the respective 
radiation detector during an interval of time; and 

e) a data processor receiving as inputs the outputs of the plurality of channels, the data 
processor processing the inputs to determine characteristics of objects within the 
item. 

86. (New) The system for inspecting an item of claim 85, wherein the output of each of the 
channels comprises a plurality of values, each value representing the number of pulses 
produced by the respective radiation detector with an amplitude in a predetermined range. 

87. (New) The system for inspecting an item of claim 85, wherein the solid state element 
comprises a photodiode. 
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88. (New) The system for inspecting an item of claim 85, wherein each radiation detector 

produces a pulse in response to a photon, the pulse having a rise and decay time of less than 
40 nanoseconds. 



89. (New) The system for inspecting an item of claim 85, wherein the radiation source is an x- 
ray source. 

90. (New) The system for inspecting an item of claim 85, wherein the radiation source moves at 
least partially around the item and the data processor performs a computed tomographic 
reconstruction of the item. 



91. (New) The system for inspecting an item of claim 85, wherein the conveyance system 
comprises a conveyor belt moving relative to the source. 

92. (New) The system for inspecting an item of claim 85, wherein the scintillating member 
comprises a crystal with a chemical composition including at least one rare earth element. 

93. (New) The system for inspecting an item of claim 9 1 , wherein the plurality of radiation 
detectors comprises a two dimensional array, the array being disposed along a direction of 
travel of the conveyor belt. 

94. (New) The system for inspecting an item of claim 93, wherein the data processor produces 
a representation of one portion of an item by combining outputs of channels coupled to 
radiation detectors in different subgroups of the two-dimensional array at different times. 



95. 



(New) The system for inspecting an item of claim 93, wherein each detector has an area 
less than 0.2 mm 2 . 
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96. (New) The system for inspecting an item of claim 85, wherein each radiation detector is 
sized to receive radiation from the radiation source passing through an area of the item 
having a dimension of no more than 2mm. 

97. (New) The system for inspecting an item of claim 85, wherein each of the channels 
comprises at least one level sensitive circuit having an input coupled to the output of a 
radiation detector, each level sensitive circuit producing an output in response to an input 
exceeding a predetermined level. 

98. (New) The system for inspecting an item of claim 97, wherein the output of each of the at 
least one level sensitive circuits is used in the image processor as an indication of the energy 
level of a photon interacting with the radiation detector. 

99. (New) The system for inspecting an item of claim 98, further comprising counting circuitry 
coupled to the outputs of each of the at least one level sensitive circuitry, the counting 
circuits producing counts of the number of photons above at least one threshold energy 
interacting with each of the radiation detectors. 



100. (New) The system for inspecting an item of claim 98, wherein each channel additionally 
comprises a calibration circuit coupled to each of the at least one level sensitive circuits to 
change the predetermined level for each of the level sensitive circuits. 



101. (New) The system for inspecting an item of claim 98, wherein: 

a) each of the channels comprises at least two level sensitive circuits and the output of 
the channel comprises at least two values, each value indicative of the number of 
pulses exceeding the a predetermined level of each of the at least two level sensitive 
circuits in an interval of time; and 
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b) the data processor computes a representation of the effective atomic number of a 
portion of an item from the relative values of the at least two values output from a 
group of channels, the group containing at least one channel. 

102. (New) The system for inspecting an item of claim 97, further comprising calibration 
circuitry coupled to the level sensitive circuits in each of a plurality of channels, the 
calibration circuitry adjusting the predetermined levels of the level sensitive circuits in each 
of said plurality of channels to give a more nearly equal to photons of similar energy levels 
response from level sensitive circuits coupled to adjacent radiation detectors. 

103. (New) The system for inspecting an item of claim 102, wherein the calibration circuitry 
adjusts the predetermined level by providing an offset to a predetermined value, wherein an 
offset is applied for each channel. 

104. (New) The system for inspecting an item of claim 102, wherein the calibration circuitry 
adjusts the predetermined level by providing a gain to a predetermined value, wherein a gain 
is applied for each channel. 

105. (New) The system for inspecting an item of claim 85, further comprising a plurality of pulse 
amplitude measuring circuits, each pulse amplitude measuring circuit having an input 
coupled to the output of a radiation detector and an output indicating the amplitude of a 
pulse produced by the radiation detector. 

106. (New) The system for inspecting an item of claim 105, wherein the plurality of pulse 
amplitude measuring circuits comprises at least one analog to digital converter. 



107. 



(New) The system for inspecting an item of claim 1 06, wherein the plurality of pulse 
amplitude measuring circuits comprises at least one integration circuit configured to 
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integrate energy in a pulse produced by at least one radiation detector and the analog to 
digital converter is coupled to the radiation detector through the integration circuit. 

108. (New) The system for inspecting an item of claim 106, wherein the plurality of pulse 
amplitude measuring circuits comprises at least one sampling circuit and the analog to 
digital converter is coupled to the radiation detector through the sampling circuit. 

109. (New) The system for inspecting an item of claim 108, wherein the sampling circuit has a 
sampling interval that is short in comparison to the duration of a pulse produced by the 
detector. 

1 10. (New) The system for inspecting an item of claim 105, wherein the data processor is 
coupled to the pulse amplitude measuring circuits and the data processor counts pulses 
falling within predetermined ranges of amplitudes and different predetermined ranges are 
selected for different ones of the plurality of detectors using data gathered during a 
calibration routine. 

111. (New) The system for inspecting an item of claim 85, wherein each of the channels 
comprises circuitry for aggregating coincident outputs of adjacent detectors. 

112. (New) The system for inspecting an item of claim 85, wherein the data processor makes a 
decision based on the characteristics of an object within the item. 

113. (New) The system for inspecting an item of claim 85, wherein the decision comprises 
outputting an indication of threat material within the item. 

114. (New) The system for inspecting an item of claim 85, further comprising a means for 
estimating the distance between the radiation source and the item. 
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115. (New) The system for inspecting an item of claim 1 14, wherein the outputs of a plurality of 
detectors are aggregated prior to processing by the data processor selectively in response to 
the output of the height detector. 

116. (New) The system for inspecting an item of claim 1 15, wherein the number of detectors for 
which the outputs are aggregated is greater when the item has a height exceeding a threshold 
than when the item is below the threshold. 

117. (New) The system for inspecting an item of claim 115, further comprising a display 
displaying an image of the item derived from the outputs of each of the channels and the 
display has a greater resolution when the item has a height below the threshold. 

118. A system for inspecting an item, comprising: 

a) a radiation source emitting a plurality of photons; 

b) a plurality of means for producing identifiable pulses, each pulse being produced in 
response to an individual interaction between a photon from the radiation source and 
a scintillation detector after the radiation has interacted with a portion of the item; 

c) means to position the item in the path of radiation from the radiation source; 

d) a plurality of channels, each channel comprising means for making a plurality of 
counts of pulses produced by one of the plurality of means for producing, each of the 
counts representing a number of pulses with an amplitude in a predetermined range; 
and 

e) means for analyzing the counts of pulses to form a representation of the item. 

1 19. (New) The system for inspecting an item of claim 118, wherein each scintillation detector 
has an active area facing the radiation source of less than 1 square mm. 

120. (New) The system for inspecting an item of claim 118, wherein each scintillation detector 
has an active area facing the radiation source of less than 0.2 mm 2 . 
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121. (New) The system for inspecting an item of claim 118, additionally comprising: 
means for using the representation of the item for identifying contraband inside the item. 

122. (New) The system for inspecting an item of claim 118, wherein the means for making a 
plurality of counts comprises means for counting pulses representative of photons in two 
energy bands. 

123. (New) The system for inspecting an item of claim 122, wherein the radiation source 
generates radiation at energies below 150KeV. 

124. (New) The system for inspecting an item of claim 1 1 8, wherein the means for analyzing 
comprises means for combining counts of pulses produced by different ones of the plurality 
of means for producing identifiable pulses made at different times. 

125. (New) The system for inspecting an item of claim 124, additionally comprising a 
measurement device adopted to estimate a distance between the radiation source and the 
item, and wherein the means for combining is responsive to the distance. 

126. (New) The system for inspecting an item of claim 118, comprising means for reducing the 
rate at which pulses are generated by the means for producing identifiable pulses. 

127. (New) The system for inspecting an item of claim 126, wherein the means for reducing the 
rate at which pulses are generated comprises a plurality of arrays of small detectors. 

128. (New) A method of operating a system for inspecting an item comprising a plurality of 
detectors that each produces a pulse in response to a photon incident on the detector, the 
method comprising: 
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a) calibrating the plurality of detectors to correlate the level of the pulse produced by 
each detector with an energy levels photons incident on the detector; 

b) counting pulses with levels representative of a least three energy levels produced by 
the plurality of detectors; 

c) combining the counts of the pulses into a representation of the item; and 

d) analyzing the representation of the item to determine properties of objects within the 
item based in part on the relative number of counts of each energy level. 

129. (New) The method of claim 128, wherein the pulses have a magnitude representative of the 
energy of the photon interacting with the detector and combining the counted pulses into a 
representation of the item includes an indication of the atomic number of material within the 
item derived from relative counts of pulses with different magnitudes. 

130. (New) The method of claim 129, wherein calibrating the plurality of detectors comprises: 

radiating the plurality of detectors without an item present and collecting calibration 
data; and the method 

additional comprises scaling the magnitude of the pulses from each detector based on 
the calibration data prior to combining the counted pulses into a representation of the 
item. 

131. (New) The method of claim 128, additionally comprising moving the item relative to a 
detector array and combining counts of pulses generated by different detectors at different 
times representing photons passing through the same area of the item. 

132. (New) The method of claim 128, wherein the at least three energy levels comprises at least 
two energy bins above 20keV. 

133. (New) The method of claim 132, wherein the at least three energy levels comprises at least 
two energy bins above 40 keV. 



